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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
diagnostic device of a rolling bearing unit 
capable of highly accurate detection 
without overlooking a defect of a rotating 
part of a mechanical device, when 
performing an inspection test periodically, 
while rotating the device, without 
decomposing the mechanical device 
requiring much labor for decomposition. 
SOLUTION: This diagnostic device 10 of 
the rolling bearing unit is a device for 
diagnosing abnormality in rolling bearings 1 1, 
11 on which a radial load is loaded, and has 
a thrust force imparting mechanism 1 8 for 
imparting an optionally-varied thrust force 
to the rolling bearings 11,11 installed on a 

rotary test stand, and performs a rotation test, while loading the thrust force 
on the rolling bearings 11, 11 by the thrust force imparting mechanism 1 8. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the diagnostic equipment of a rolling bearing unit which diagnoses 
abnormalities of bearing housing which carried out the inner package of a 
rolling bearing unit in which load of the radial road is carried out using a 
rotation test stand, or the roiling bearing unit, 

It has a thrust force grant mechanism which gives thrust force arbitrarily 
changed to said rolling bearing unit installed on said rotation test stand, or 
said bearing housing, While doing a rotation test, carrying out load of the 
thrust force to this rolling bearing unit or this bearing housing with said thrust 
force grant mechanism, Diagnostic equipment of a rolling bearing unit carrying 
out storage immobilization of at least one sensor for malfunction detection 
chosen as this rolling bearing unit or this bearing housing from among a 
vibration sensor, a temperature sensor, an acoustic emission sensor, or an 
ultrasonic sensor into the same case. 
[Claim 2] 

Diagnostic equipment of the rolling bearing unit according to claim 1, wherein 
a case of said sensor for malfunction detection has a signal carrying means 
for sending out a detected signal outside and has a decision result outputting 
part which judges and outputs existence of abnormalities based on a signal 
sent out via said signal transportation means. 
[Claim 3] 

Diagnostic equipment of the rolling bearing unit according to any one of claims 
1 to 2 characterized by comprising the following. 

A filter part which removes an unnecessary frequency band from a detected 
wave obtained from said vibration sensor, an acoustic emission sensor, or an 
ultrasonic sensor. 

An envelope treating part which detects a wave-like absolute value behind a 
filter transmitted from said filter part. 

A frequency analysis part which analyzes wave-like frequency transmitted 
from said envelope treating part. 

A comparative collation part which compares with frequency based on data 
measuring frequency resulting from damage computed based on revolving 
speed, and a result output part which carries out existence of abnormalities, 
and pinpointing of an abnormal part based on a comparison result in said 
comparative collation part. 

[Claim 4] 

Diagnostic equipment of the rolling bearing unit according to any one of claims 
1 to 3 characterized by comprising the following. 

Wavelet analyzing parts which perform wavelet processing to a detected wave 
obtained from said vibration sensor. 



A comparative collation part which compares with a time interval based on 
data measuring a time interval resulting from damage computed based on 
revolving speed. 

A result output part which carries out existence of abnormalities, and 
pinpointing of an abnormal part based on a comparison result in said 
comparative collation part. 

[Claim 5] 

Diagnostic equipment of the rolling bearing unit according to any one of claims 
1 to 4 having a result output part which carries out existence of abnormalities, 
and pinpointing of an abnormal part based on an effective value, a peak value, 
or a peak factor of a detecting signal acquired from said vibration sensor. 
[Claim 6] 

A diagnosing method of a rolling bearing unit diagnosing abnormalities of said 
rolling bearing unit or said bearing housing using diagnostic equipment of the 
bearing unit according to any one of claims 1 to 5. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention about the diagnostic equipment and the diagnosing method of 
the rolling bearing unit which supports two or more rotary parts used for 
mechanical apparatus, such as an axle for rail cars, a gearbox or a windmill for 
power generation, for example, or the rolling bearing unit which diagnoses the 
abnormalities of bearing housing. It is related with the diagnostic equipment 
and the diagnosing method of a rolling bearing unit which perform abnormality 
diagnosis of a rotary part, without disassembling especially a mechanical 
apparatus. 
[0002] 

[Description of the Prior Art] 

Conventionally, after the mechanical apparatus which has a rolling bearing unit 
which supports rotary parts, such as a rail car and a windmill for power 
generation, and bearing housing carries out fixed time use, the existence of 
defects, such as damage and wear, is inspected about a bearing or other 
portions. This inspection is conducted by disassembling the whole mechanical 
apparatus periodically, and the inspection person in charge is made to 
discover the damage and wear which were completed in the rotary part by 
viewing. In the case of a bearing, as main defects discovered by such 
inspection, there are exfoliation by the indentation and rolling contact fatigue 
which are produced by bite lump of a foreign matter etc., other wear, etc. If 
there are a deficit, wear, etc. of a tooth part in the case of the gear, there is 
wear of a flat etc. and there are unevenness, wear, etc. which are not in a new 
article when it is a wheel, it will exchange for a new article and will be again 
attached to a device. 
[0003] 

The bucks 52 and 52 with which the diagnostic equipment 50 shown in 
drawio supports the anti-friction bearings 51 and 51 of a couple, the drive 
57 which consists of the joint 53, the driving pulley 54, the driving belt 55, and 
the drive motor 56, and ** are used as diagnostic equipment of the 
conventional rolling bearing unit. The end of the axle 1 to which the wheel 2 of 
the couple was fixed was supported with the anti-friction bearings 51 and 51, 
and the vibration sensors 58 and 58 are arranged to the peripheral upper part 
of the anti-friction bearings 51 and 51. The driving pulley 54 is connected with 
the gearbox 59 combined with the axle 1 via the joint 53, and the drive motor 
56 is connected with the driving pulley 54 via the driving belt 55. The vibration 
sensor 60 is arranged also at the outputting part of the gearbox 59. 
[0004] 

In such diagnostic equipment 50, the vibration data signal which the vibration 
sensors 58 and 58 generate detects the existence of the abnormalities of the 



anti-friction bearings 51 and 51, and the existence of the abnormalities of the 
gear built in the gearbox 59 by the vibration data signal which the vibration 
sensor 60 generates is detected. 
[0005] 

As other examples of composition of the diagnostic equipment of a rolling 
bearing unit, when the diagnostic equipment 70 shown in drawing 9 contacts 
the bucks 72 and 72 which support the anti-friction bearings 71 and 71 of a 
couple, and the wheel 2, the rotation rollers 73 and 73 and ** which rotate the 
axle 1 are used. The end of the axle 1 to which the wheel 2 of the couple was 
fixed was supported with the anti-friction bearings 71 and 71, and the 
vibration sensors 74 and 74 are arranged to the peripheral upper part of the 
anti-friction bearings 71 and 71. 
[0006] 

In such diagnostic equipment 70, the vibration data signal which the vibration 
sensors 74 and 74 generate detects the existence of the abnormalities of the 
anti-friction bearings 71 and 71, 
[0007] 

The diagnostic equipment 80 shown in drawing 10 as other composition of the 
diagnostic equipment of a rolling bearing unit. It is installed in the positioning 
mechanism 81 which fixes the axle 1 to the regular position, and the axial both 
sides of the positioned axle 1 , and the solids of revolution 84 and 84 are made 
to stick to the outer rings of spiral wound gasket 83 and 83 of the anti- 
friction bearings 82 and 82 attached in axle both ends by pressure, and it has 
the outer ring rotation mechanism 85 which gives rotation to the outer rings 
of spiral wound gasket 83 and 83. The solids of revolution 84 and 84 are 
rotated with the power 87 and 87 connected via the belts 86 and 86. The 
vibration pickups 88 and 88 are attached to the both ends of the axle 1 . 
[0008] 

In such diagnostic equipment 80, when the excessive vibration from the pinion 
gear attached in the axle, a wheel, etc. has in the anti-friction bearings 82 and 
82, without generating at all, the vibration pickups 88 and 88 detect only 
damage vibration generated [ from ] (for example, refer to patent documents 

IX 

[0009] 

The diagnostic equipment 1 00 of a rolling bearing unit which has a sensor 
module shown in drawing 1 1 as other examples of composition of the 
diagnostic equipment of a rolling bearing unit, The module hole 103 is formed 
in the periphery upper surface of the outer ring of spiral wound gasket 1 02 of 
the anti-friction bearing 101, and insertion immobilization of the module 104 
which carried out the inner package of a velocity sensor, a temperature 
sensor, and the acceleration sensor to the module hole 1 03 on the upper 
surface of a periphery of the outer ring of spiral wound gasket 1 02 is carried 
out. And the detecting signal which each sensor in the module 104 generated 
is transmitted to the remote process unit in the engine which tows the freight 



car by which the anti-friction bearing 101 is installed, and a coach through a 

communications channel. 

[0010] 

And in such diagnostic equipment 100 about speed. By detecting a momentary 
speed of the Journal based on the pulse produced by the wheel to rotate, 
comparison with the speed and the speed of other bearings which operate on 
the same conditions is performed, and preservation record of the perimeter 
term history experienced with the bearing assembly is performed. About 
temperature, comparison with the temperature of other bearings which 
operate on the same conditions is performed by simple level detection. About 
vibration, perform simple RMS measurement of the energy level covering a 
predetermined time interval, and And the energy level. The energy level of the 
past memorized by the handling unit is compared, and comparison with the 
energy level of other bearings which operates on the same conditions is 
performed (for example, refer to patent documents 2). 
[0011] 

The diagnostic equipment 110 shown in drawing 12 as other examples of 
composition of the diagnostic equipment of a rolling bearing unit. The sensor 
mounting holes 113 are formed in the lower end part of the outer ring of spiral 
wound gasket 1 1 2 of the double row circular-cone roller bearing 111, and 
insertion support of the sensor unit 117 which has the rotational speed sensor 
114, the temperature sensor 1 1 5, and the acceleration sensor 1 1 6 in the 
sensor mounting holes 1 1 3 is carried out (for example, refer to patent 
documents 3). 
[0012] 

The diagnostic equipment 1 20 shown in dr awing 13 as other examples of 
composition of the diagnostic equipment of a rolling bearing unit. The sensor 
mounting holes 1 23 are formed in the lower end part of the outer ring of spiral 
wound gasket 122 of the double row circular-cone roller bearing 121, and 
insertion support of the sensor unit 1 26 which has the rotational speed sensor 
1 24 and the temperature sensor 1 25 in the sensor mounting holes 1 23 is 
carried out (for example, refer to patent documents 4). 
[0013] 

The abnormality detection apparatus 1 30 of the bearing shown in drawing 14 
as other examples of composition of the diagnostic equipment of a rolling 
bearing unit. The pickup 1 32 which changes the mechanical oscillation of the 
bearing 131 into an electric oscillation, and outputs it. The automatic-gain- 
control amplifier 133 which amplifies the output of the pickup 132, The 1-15- 
kHz band pass filter 1 34 which removes the noise produced from a drive 
system or other mechanical systems from the output of the amplifier 133, The 
effective value computing unit 1 35 which calculates the effective value of the 
output of the band pass filter 1 34, and is supplied to the gain control terminal 
of the automatic-gain-control amplifier 1 33, The envelope circuit 1 36 which 
inputs the output of the band pass filter 1 34, and the effective value 



computing unit 1 37 which inputs the output of the envelope circuit 1 36, When 
the output of the effective value computing unit 137 is inputted and the value 
exceeds a predetermined value, it has the composition provided with the alarm 
circuit 1 38 from which an alarm is taken out with a lamp or a contact output 
(for example, refer to patent documents 5). 
[0014] 

The abnormality diagnosis device 140 of anti-friction bearing shown in drawing 
15 has the composition provided with the microphone 1 42 arranged near the 
anti-friction bearing 141, the amplifier 143, the electronic equipment 144, the 
loudspeaker 145, and the monitor 146 as other examples of composition of the 
diagnostic equipment of a rolling bearing unit. The electronic equipment 144 is 
an arithmetic processing unit. 

It has a part for the abnormality diagnosis 149 and the analogue conversion 
outputting part 150 as the transducer 147 as a converter, HDD 148 as the 
Records Department, and an arithmetic processing section (for example, refer 
to patent documents 6). 

[0015] 

The abnormality diagnosing method and the abnormality diagnosis device 160 
of a bearing which are shown in drawin g 16 as other examples of composition 
of the diagnostic equipment of a rolling bearing unit. The electric signal wave 
form which the sensor 161 outputted is formed into a digital file by the 
analog-to-digital converter 1 62, and is sent to the waveform processing 
section 1 63, by the waveform processing section 1 63, envelope processing is 
performed and an envelope spectrum is acquired. In the waveform processing 
section 1 63, the inner ring crack ingredient, outer-ring-of-spiral-wound- 
gasket crack ingredient, and rolling element ingredient which are specific 
frequency components of bearing component part are extracted from an 
envelope spectrum in an extraction process using a predetermined formula. At 
the operation part 164, by the discrimination section 165, an arithmetic 
process is performed, and a comparison process is performed, and a decision 
result is outputted from the output circuit 1 66, and is reported to an inspector 
by the loudspeaker 1 67 and the monitor 1 68 (for example, refer to patent 
documents 7). 
[0016] 

[Patent documents 1] 

JP,2001 -29621 3,A (the two - 3rd page. Fig. 1) 
[Patent documents 2] 

JP,200 1-500597, A (the ten - 16th page. Fig. 1) 
[Patent documents 3] 

JP,2002"295464,A (the four - 5th page, Fig. 1) 
[Patent documents 4] 

JP,2002-292928,A (the four - 5th page, Fig. 1) 
[Patent documents 5] 



JP,H2-205727,A (the two - 3rd page, Fig. 1) 
[Patent documents 6] 

JP,2000-146762,A (the four - 6th page. Fig. 1) 
[Patent documents 7] 

JP.2001-021453,A (the five - 6th page, Fig. 1) 
[0017] 

[Problem(s) to be Solved by the Invention] 

However, the above-mentioned whole mechanical apparatus is disassembled, 
and in the method which a person in charge inspects visually, in order to 
inspect many parts visually by within a time [ limited ], there is a fault that 
there is a possibility of overlooking a defect. There is individual difference also 
in judgment of the grade of a defect, and even if there is no defect 
substantially, for a certain reason, that a parts replacement is performed can 
also become that useless cost starts. When performing reassembling, a 
possibility that the inspection itself may induce a cause with a new defect of 
parts also has giving the dent which was not before an inspection to a rotary 
part etc. 
[0018] 

In the diagnostic equipment of the rolling bearing unit indicated to above- 
mentioned drawin g 8 - drawin g 16 , although load of the radial road [ cautious ] 
of an axle is always carried out to anti-friction bearing, it may differ from the 
load area of the bearing in the case where it is attached to actual vehicles. 
For example, in drawing 8 , although the load area of a bearing is a lower part 
in drawing 8 , the load area of the bearing in actual vehicles is the upper part. 
Therefore, there is a possibility of overlooking bearing damage in the load area 
field in actual vehicles. In the case in the non-load area, contact with the 
rolling element of a bearing and a rolling contact surface depends this on the 
problem that it is unstable and oscillating detection is not stabilized. Then, 
revolving speed of a rotation test is made high and the method of having tried 
to perform oscillating detection stable by enlarging a centrifugal force is also 
proposed. However, in order to examine by a high velocity revolution, rotation 
test equipment is enlarged, and since the vibration under examination and 
noise also become high, while there is a possibility of having influence to other 
examinations, there is a possibility that an installation cost may soar. 
[0019] 

If a bearing is used where load of the radial road is carried out, the load area 
and the non-load area exist in the inside of a bearing. If the bearing 1 70 is 
rotated at a low speed as shown in drawing 1 7 (a), since the prudence of the 
rolling element 171 is larger than the centrifugal force of the rolling element 
171, the rolling element omission sound to which the rolling element 171 
collides with the inner ring of spiral wound gasket 1 72 or the cage 1 73 by the 
non-load area will occur. On the other hand, since the direction of the 
centrifugal force of the rolling element 171 will become larger than prudence 
of the rolling element 171 if the bearing 170 is rotated at high speed as shown 



in drawing 1 7 (b), the rolling element 171 does not coHlde with the inner ring of 
spiral wound gasket 1 72 or the cage 1 73, Since the frequency component in 
such a case is in agreement with the frequency component resulting from 
damage to the outer ring of spiral wound gasket 1 74, dissociating is very 
difficult for it. 
[0020] 

When the state of a rotary part was supervised at temperature, even if the 
abnormalities in temperature occurred, which part does not know in many 
cases whether abnormalities arose and abnormalities occur in a rotary part, 
when a crack arises in the bearing ring of a bearing, a vibration value rises, for 
example, but. Since there is almost no rise in heat, depending on the kind of 
abnormalities, it may be undetectable. 
[0021] 

this invention is made in order to solve an aforementioned problem, and it 
comes out. Without disassembling a mechanical apparatus which requires 
much time and effort for the purpose carrying out. When you do an inspection 
examination periodically, making it rotate, reduce the time and effort which 
provides the diagnostic equipment of the rolling bearing unit in which highly 
precise detection is possible, without overlooking the defect of the rotary part 
of the mechanical apparatus, and it takes decomposition and reassembling of 
a device. And it is shown in planning damage prevention with new parts 
accompanying decomposition or an assembly. 

[0022] 

[Means for Solving the Problem] 

Diagnostic equipment of the rolling bearing unit of this invention according to 
claim 1 is diagnostic equipment of a rolling bearing unit which diagnoses 
abnormalities of bearing housing which carried out the inner package of a 
rolling bearing unit in which load of the radial road is carried out using a 
rotation test stand, or the rolling bearing unit, 

It has a thrust force grant mechanism which gives thrust force arbitrarily 
changed to said rolling bearing unit installed on said rotation test stand, or 
said bearing housing. While doing a rotation test, carrying out load of the 
thrust force to this rolling bearing unit or this bearing housing with said thrust 
force grant mechanism, Storage immobilization of at least one sensor for 
malfunction detection chosen as this rolling bearing unit or this bearing 
housing from among a vibration sensor, a temperature sensor, an acoustic 
emission sensor, or an ultrasonic sensor was carried out into the same case. 
[0023] 

Diagnostic equipment of the rolling bearing unit according to claim 2, A case 
of said sensor for malfunction detection is the diagnostic equipment of the 
rolling bearing unit according to claim 1 having a signal carrying means for 
sending out a detected signal outside, and having a decision result outputting 
part which judges and outputs existence of abnormalities based on a signal 



sent out via said signal transportation means. 
[0024] 

Diagnostic equipment of the rolling bearing unit according to claim 3, A filter 
part which removes an unnecessary frequency band from a detected wave 
obtained from said vibration sensor, said acoustic emission sensor, or said 
ultrasonic sensor. An envelope treating part which detects a wave-like 
absolute value behind a filter transmitted fr-om said filter part, A frequency 
analysis part which analyzes wave-like frequency transmitted from said 
envelope treating part, A comparative collation part which compares with 
frequency based on data measuring frequency resulting from damage 
computed based on revolving speed, It is the diagnostic equipment of the 
rolling bearing unit according to any one of claims 1 to 2 having a result 
output part which carries out existence of abnormalities, and pinpointing of an 
abnormal part based on a comparison result in said comparative collation part. 

[0025] 

Diagnostic equipment of the rolling bearing unit according to claim 4, Wavelet 
analyzing parts which perform wavelet processing to a detected wave 
obtained from said vibration sensor, A comparative collation part which 
compares with a time interval based on data measuring a time interval 
resulting from damage computed based on revolving speed. It is the diagnostic 
equipment of the rolling bearing unit according to any one of claims 1 to 3 
having a result output part which carries out existence of abnormalities, and 
pinpointing of an abnormal part based on a comparison result in said 
comparative collation part. 
[0026] 

Diagnostic equipment of the rolling bearing unit according to claim 5, It is the 
diagnostic equipment of the rolling bearing unit according to any one of claims 
1 to 4 having a result output part which carries out existence of abnormalities, 
and pinpointing of an abnormal part based on an effective value, a peak value, 
or a peak factor of a detecting signal acquired from said vibration sensor. 
[0027] 

A diagnosing method of the rolling bearing unit according to claim 6 diagnoses 
abnormalities of said rolling bearing unit or said bearing housing using 
diagnostic equipment of the bearing unit according to any one of claims 1 to 5. 

[0028] 

According to diagnostic equipment and a diagnosing method of a bearing unit 
of this invention which were mentioned above, a rotation test is done by a 
thrust force grant mechanism, carrying out load of the thrust force to a rolling 
bearing unit or bearing housing. Storage immobilization of at least one sensor 
for malfunction detection chosen as a rolling bearing unit or bearing housing 
from among a vibration sensor, a temperature sensor, an acoustic emission 
sensor, or an ultrasonic sensor is carried out into the same case. 



Therefore, by carrying out load of the thrust loading to a rolling bearing unit or 
bearing housing. Damage to the whole bearing rolling contact surface is 
detectable by abolishing existence of the load area of anti-friction bearing and 
the non-load area, making the perimeter of anti-friction bearing into the load 
area, and stabilizing contact with a rolling element of anti-friction bearing, and 
a rolling contact surface, in the case of double row bearing etc., a thrust force 
grant mechanism changes the direction of thrust force, for example in order 
to change thrust force into shaft orientations arbitrarily — existence of 
abnormalities can be especially inspected for every piece sequence of a twist. 

[0029] 

Since the non-load area stops existing by carrying out load of the thrust 
force, when rotating anti-friction bearing at a low speed, a rolling element 
omission sound generated in the non-load area can be reduced, and existence 
of outer-ring-of-spiral-wound-gasket damage can be diagnosed with 
sufficient accuracy. Since vibration information or temperature information 
accompanying a rolling state of a rotary part is detected simultaneously, a 
defect of two or more parts can be simultaneously inspected during rotation 
of a rotary part, without disassembling a mechanical apparatus with which a 
rotary part is incorporated. And existence of abnormalities is detectable by 
carrying out storage immobilization of at least one sensor for malfunction 
detection chosen as a rolling bearing unit or bearing housing from among a 
vibration sensor, a temperature sensor, an acoustic emission sensor, or an 
ultrasonic sensor into the same case. Thereby, detecting accuracy in 
abnormality diagnosis of anti-friction bearing or a gear can be raised by leaps 
and bounds, and improvement in the safety of a mechanical apparatus and 
reliability can be aimed at. 
[0030] 

[Embodiment of the Invention] 

Hereafter, the diagnostic equipment of the rolling bearing unit of this invention 
and the embodiment of a diagnosing method are described in detail based on 
drawing 1 t hru/ or drawing 7 , 

Drawing 1 T he partial fracture front view of the diagnostic equipment of the 
rolling bearing unit of a 1 st embodiment of this invention. The signal 
processing system figure in the sensor for malfunction detection of the 
diagnostic equipment of the rolling bearing unit which shows drawing 1 drawing 

2, the signal processing system figure of the way drawing 2 differs in drawing 

3, the signal processing system figure of the way drawing 2 differs in drawing 4 
further, and drawing 5 are the signal processing system figures of the way 
drawing 2 differs further. Drawing 6 is a partial fracture front view of the 
diagnostic equipment of the rolling bearing unit of a 2nd embodiment of this 
invention, and dr a win g 7 is a partial fracture front view of the diagnostic 
equipment of the rolling bearing unit of a 3rd embodiment of this invention. In 
each embodiment [ 2nd / less than ] embodiment, explanation is simplified or 



omitted by attaching identical codes or considerable numerals in a figure 
about the member etc, which were already explained, and the member which 
has same composition and operation. 
[0031] 

As shown in drawing 1 , the diagnostic equipment 1 0 of the rolling bearing unit 
of a 1 st embodiment of this invention, The bucks 1 2 and 1 2 which support the 
anti-friction bearings 1 1 and 1 1 of a couple, and the drive 1 3 which has the 
drive motor 14, the driving belt 15, the driving pulley 16, and the joint 17, The 
bases 1 9 and 1 9, the pressurized rods 20 and 20, the alignment mechanisms 
21 and 21, and the thrust force grant mechanism 18 in which it has the 
pressure plates 22 and 22, It is applied to the five sensors 23, 24, 25. 26, and 
27 for malfunction detection, and the wheel set rotation test machine for rail 
cars of the method which is ** constituted and gives torque to the axle 1 via 
the gearbox 28 (rotation test stand). 
[0032] 

As for the anti-friction bearings 1 1 and 1 1 , inner fitting of the end of the axle 
1 to which the wheel 2 of the couple was fixed is carried out moderately (not 
shown). On the stand 29 and 29 in the outer rings of spiral wound gasket 11a 
and 11a, the anti-friction bearings 1 1 and 1 1 are arranged on the buck 12 and 
12. 

[0033] 

The drive motor 1 4 which generates torque by energization is connected with 
the driving pulley 16 via the driving belt 15, and the drive 13 is connected with 
the gearbox 28 where the driving pulley 1 6 was combined with the axle 1 via 
the joint 17. The gearbox 28 rotates the axle 1, after slowing down or 
accelerating the rotation given from the joint 1 7. 
[0034] 

On the stand 29 and 29, the bases 1 9 and 1 9 which constitute the thrust 
force grant mechanism 1 8 are arranged at the both outsides of the anti- 
friction bearings 1 1 and 1 1 . And the pressurized rods 20 and 20 are arranged 
on the upper bed part slippage to the bases 1 9 and 1 9. 
[0035] 

By pressure generating means, such as a load cell built in the bases 19 and 
19, the pressurized rods 20 and 20 which constitute the thrust force grant 
mechanism 1 8 turn to shaft orientations the pressure defined beforehand from 
the both ends of the axle 1 , and it is generated- The thrust force of the 
pressurized rods 20 and 20 is given to the alignment mechanisms 21 and 21. 
While the thrust force by the pressurized rods 20 and 20 is arbitrarily changed 
by a pressure generating means, a direction is also changed arbitrarily. 
[0036] 

The alignment mechanisms 21 and 21 which constitute the thrust force grant 
mechanism 1 8 are the spheres for alignment, align the thrust force given from 
the pressurized rods 20 and 20, and give it to the pressure plate 22, 
[0037] 



The pressure plates 22 and 22 which constitute the thrust force grant 
mechanism 1 8 are provided with the bodies 22a and 22a and the disk parts 
22b and 22b. The body 22a is in contact with the shaft-orientations both- 
ends side of the outer rings of spiral wound gasket 11a and 1 1 a of the anti- 
friction bearings 11 and 11. And the alignment mechanisms 21 and 21 are in 
contact with the central part of the disk parts 22b and 22b. 
[0038] 

The thrust force grant mechanism 1 8 gives the arrow a in the figure along the 
shaft orientations of the axle 1 , and the thrust force of the direction of a to 
the end face of the outer rings of spiral wound gasket 11a and 1 1 a in the anti- 
friction bearings 1 1 and 1 1 . Thereby, the load area and the non-load area stop 
existing in the anti-friction bearings 1 1 and 1 1 , and let the perimeter be the 
load area. The thrust force grant mechanism 1 8 will carry out load of the 
thrust force to an inner side row, when the anti-friction bearings 1 1 and 1 1 
shown in drawin g 1 are double row bearing, since the thrust force by the 
pressurized rods 20 and 20 can be changed arbitrarily. And it can diagnose by 
applying thrust force for every sequence by applying thrust force for every 
**** by changing the direction of thrust force in the case of double row 
bearing. Load of the thrust force may be simultaneously carried out to both 
the anti-friction bearings 1 1 and 1 1 , and single-sided every load may be 
carried out. When carrying out single-sided every load, it is preferred to form 
the reaction force supporter of thrust force in the other end of the axle 1 . 
[0039] 

The five sensors 23, 24, 25, 26, and 27 for malfunction detection are 
compound-die sensors which carried out storage immobilization of a vibration 
sensor, a temperature sensor or AE (acoustic emission) sensor, or the 
ultrasonic sensor into the cases 23a, 24a, 25a, and 26a of one, and 27a. The 
cases 23a, 24a, 25a, 26a, and 27a are fabricated by the resin molding. The five 
sensors 23, 24, 25, 26, and 27 for malfunction detection contain the signal 
transportation means 30 (shown in drawing 2) in each cases 23a, 24a, 25a, 
26a, and 27a. The signal transportation means 30 has the function to transmit 
the data signal (voltage signal) which the sensors 23, 24, 25, 26, and 27 for 
malfunction detection generated to an external control section. A lead and a 
transmitter are used as a signal transportation means. And the sensors 23, 24, 
25, 26, and 27 for malfunction detection, When-izing of vibration, AE, or the 
ultrasonic wave can be carried out [ electrical signal ] and it attaches to the 
mechanical apparatus which should have just many noises, since those who 
use an insulated type are not influenced by a noise, acceleration, speed, or a 
displaced type is preferred. 
[0040] 

A temperature sensor is a temperature survey element of noncontact types, 
such as a thermistor temperature measuring element, a platinum resistance, 
and a thermo couple. As a temperature sensor, if ambient temperature 
exceeds default value, the temperature fuse which stops flowing because the 



point of contact of bimetal separates or a point of contact blows out may be 
used. In that case, when the temperature of a device exceeds default value, 
the abnormalities in temperature are detected by intercepting the flow of a 
temperature fuse. Vibration sensors are vibration measurement elements, 
such as a piezoelectric element. An acoustic emission sensor is a sensor 
which detects the phenomenon observed when the elastic wave resulting from 
crack initiation, progress, the transformation and modification in material, 
exfoliation, a crack and mechanical wear, friction, etc. is transmitted in the 
inside of a solid and it appears as vibration in an outside surface with 
sufficient sensitivity in a solid surface as minute high frequency oscillation is 
also. In an acoustic emission sensor, mechanical vibration is changed into an 
electrical signal by piezo-electric conversion, and it uses. 
[0041] 

While has been arranged at the left side in drawing 1 , and the sensor 23 for 
malfunction detection is arranged on the upper part of the outer ring of spiral 
wound gasket 1 la in the anti-friction bearing 11. The sensor 24 for 
malfunction detection is arranged on the upper part of the outer ring of spiral 
wound gasket 1 1 a in the anti-friction bearing 1 1 of another side arranged at 
the right direction side in drawing 1 . The sensor 25 for malfunction detection 
is arranged on the lower part in the disk part 22b of the pressure plate 22 
arranged at the left side in drawing 1 , The sensor 26 for malfunction detection 
is arranged on the upper part in the disk part 22b of the pressure plate 22 
arranged at the right direction side in drawing 1 . The sensor 27 for 
malfunction detection is arranged on the outgoing end part of the gearbox 28. 
[0042] 

The sensors 23 and 24 for malfunction detection are used for detecting the 
abnormalities in printing of the anti-friction bearings 1 1 and 1 1 by detecting 
the temperature of the anti-friction bearings 1 1 and 1 1 , generating a 
temperature data signal (voltage signal), and transmitting a temperature data 
signal to an external control section through the signal transportation means 
30. The sensors 23 and 24 for malfunction detection are used for detecting 
exfoliation of the inside-and-outside ring raceway surface of the anti-friction 
bearings 1 1 and 1 1 by detecting vibration of the anti-friction bearings 1 1 and 
1 1, generating a vibration data signal (voltage signal), and transmitting a 
vibration data signal to an external control section through the signal 
transportation means 30. 
[0043] 

By the sensors 25 and 26 for malfunction detection detecting the temperature 
of the anti-friction bearings 1 1 and 1 1 via the pressure plates 22 and 22, 
generating a temperature data signal (voltage signal), and transmitting a 
temperature data signal to an external control section through the signal 
transportation means 30, It uses for detecting the abnormalities in printing of 
the anti-friction bearings 1 1 and 1 1 . The sensors 25 and 26 for malfunction 
detection detect vibration of the anti-friction bearings 1 1 and 1 1 via the 



pressure plates 22 and 22, and generate a vibration data signal (voltage 
signal), It uses for detecting exfoliation of the inside~and-outside ring raceway 
surface of the anti-friction bearings 1 1 and 1 1 by transmitting a vibration data 
signal to an external control section through the signal transportation means 
30. 

[0044] 

While the sensor 27 for malfunction detection detects the temperature of the 
gearbox 28, generates a temperature data signal (voltage signal) and 
transmitting a temperature data signal to an external control section through 
the signal transportation means 30, It uses for detecting the deficit of the 
gear of the gearbox 28 by detecting vibration of the gearbox 28. generating a 
vibration data signal (voltage signal), and transmitting a vibration data signal to 
an external control section through the signal transportation means 30. 
[0045] 

As shown in drawing 2, in the 1st method of signal processing in the sensors 
23, 24, 25, 26, and 27 for malfunction detection, the vibration data signal which 
the temperature data signal and vibration sensor which the temperature 
sensor generated generated is inputted into the comparator 201 via the signal 
transportation means 30. The temperature data signal value given from the 
temperature sensor and the temperature threshold which is saved at the 
threshold setting portion 202 and which were set up beforehand are compared 
by the comparator 201. The vibration data signal value simultaneously given 
from the vibration sensor is compared with the oscillating threshold saved at 
the threshold setting portion 202, That is, at least one abnormality chosen 
from among a temperature sensor and a vibration sensor is detected by the 
sensors 23, 24, 25, 26, and 27 for malfunction detection. When a temperature 
data signal value exceeds a temperature threshold at this time, a temperature 
abnormality judgement signal is outputted in the abnormality determining part 
203, and the alarm of the abnormalities in temperature is outputted in the 
decision result outputting part 204, When a vibration data signal value exceeds 
an oscillating threshold, an oscillating abnormality judgement signal is 
outputted by the abnormality determining part 203, and the alarm of oscillating 
abnormalities is outputted by the decision result outputting part 204. Alarm is 
transmitted by a cable or radio and operates. At this time, an effective value 
and a peak value within a time [ arbitrary ] may be used for the temperature 
and the oscillating abnormality judgement signal outputted by the temperature 
threshold and oscillating threshold, and the abnormality determining part 203 
which are saved at the threshold setting portion 202. 
[0046] 

As shown in drawing 3, in the 2nd method of signal processing in the sensors 
23, 24, 25, 26, and 27 for malfunction detection, the vibration data signal which 
the vibration sensor generated. It is transmitted via the signal transportation 
means 30, and by extracting only arbitrary frequency bands by the filter part 
211 after amplification, an unnecessary frequency band is removed and it is 



inputted into the envelope treating part 212. In the envelope treating part 212, 
absolute value detection processing which detects a wave-like absolute value 
is performed, analysis processing of frequency is performed by the frequency 
analysis part 213 after that, and actual measurement data is transmitted to 
the comparative collation part 214. On the other hand, based on the revolving 
speed information 215, the calculated value data of the frequency component 
set up as that in which the partial wear of a bearing, the gear, and a wheel, 
etc. originated unusually is transmitted to the comparative collation part 214 
in the theoretical frequency calculation part 216. And by carrying out 
comparative collation of actual measurement data and the calculated value 
data in the comparative collation part 214, existence of oscillating 
abnormalities and pinpointing of an abnormal part are performed, and the 
existence of oscillating abnormalities and the output of a specific site are 
performed by the result output part 217. Information Transfer Sub^Division to 
the result output part 217 is performed by a cable and radio. 
[0047] 

In the 2nd method of signal processing, if based on the design specifications 
of revolving speed information and rotating element parts detected, for 
example from the electric motor etc., calculation and comparative collation of 
a frequency component can be performed easily. Processing of the vibration 
data signal after amplification can be performed with various data processing 
and an operation, and a computer or an exclusive microchip can constitute, 
for example. After storing the detected data signal in preserving means, such 
as a memory, it may be made to perform data processing. 
[0048] 

Since exchange of a bearing takes time and effort depending on machinery, 
machinery may be stopped promptly. In this case, bearings may be exchanged 
according to the grade of damage. As a Judging standard in that case, the 
effective value of vibration, the maximum, and a peak factor may be used as 
opposed to the reference value defined beforehand. 
[0049] 

As shown in drawing 4 , in the 3rd method of signal processing in the sensors 
23, 24, 25, 26, and 27 for malfunction detection, the vibration data signal which 
the vibration sensor generated. In order to be transmitted via the signal 
transportation means 30 and to detect a local process and multi-scale 
process and an unsteady process by the wavelet analyzing parts 221 after 
amplification, the actual measurement data produced by performing analysis of 
a signal, coding, compression, reconstruction, etc. is transmitted to the 
comparative collation part 222. On the other hand, based on the revolving 
speed information 223, the calculated value data of the time interval resulting 
from the damage computed based on revolving speed is transmitted to the 
comparative collation part 222 in the theoretical time period calculation part 
224. And by carrying out comparative collation of actual measurement data 
and the calculated value data in the comparative collation part 222, existence 



of oscillating abnormalities and pinpointing of an abnormal part are performed, 
and the existence of oscillating abnormalities and the output of a specific site 
are performed by the result output part 225. Information Transfer Sub- 
Division to the result output part 225 is performed by a cable and radio. 
[0050] 

In the 3rd method of signal processing, if based on the design specifications of 
revolving speed information and rotating element parts detected from the 
drive motor etc. for example, calculation and comparative collation of a time 
interval can be performed easily. 
[0051] 

As shown in drawing 5 , in the 4th method of signal processing in the sensors 
23, 24, 25, 26. and 27 for malfunction detection, the vibration data signal which 
the vibration sensor generated. By the amount operation part 231 of key 
statistics transmitted via the signal transportation means 30, data processing 
of the amount of key statistics of a vibration data signal is carried out, and it 
is inputted into the comparator 232. The amount value of key statistics of the 
vibration data signal by which data processing was carried out in the amount 
operation part 231 of key statistics, and the oscillating threshold which is 
saved at the threshold setting portion 233 and which were set up beforehand 
are compared by the comparator 232. And when the amount value of key 
statistics of a vibration data signal value exceeds an oscillating threshold, an 
oscillating abnormality judgement signal is outputted by the abnormality 
determining part 234, and the alarm of oscillating abnormalities is outputted by 
the decision result outputting part 235. Alarm is transmitted by a cable or 
radio and operates. At this time, an effective value and a peak value within a 
time [ arbitrary ] may be used for the oscillating abnormality judgement signal 
outputted by the oscillating threshold saved at the threshold setting portion 
234, and the abnormality determining part 235. 
[0052] 

The method shown below may be used as a disposal method of the 
abnormality diagnosis based on the temperature information and vibration 
information which were acquired using the temperature sensor and the 
vibration sensor. 
[0053] 

(1) How to use the effective value of envelope data as a reference value 
It asks for the frequency component generated using the formula set up 
beforehand first at the time of abnormalities in this method. And the effective 
value of envelope data is computed and the reference value for comparison is 
calculated from this effective value. And the frequency beyond a reference 
value is computed and comparison with the frequency component generated 
at the time of abnormalities is performed. As an abnormal frequency 
ingredient, an inner ring crack ingredient, an outer-ring-of-spiral-wound- 
gasket crack ingredient, a rolling element ingredient, and a cage ingredient are 
extracted for every level. 



[0054] 

(2) How to search for the peak of a spectrum and compare peak frequency 
with abnormal frequency 

It asks for the frequency component first generated at the time of 
abnormalities in this method. And it is compared whether it corresponds to 
the frequency component which abnormalities generate about the peak 
beyond a predetermined number or a reference value in the frequency 
spectrum for which it asked in the analysis-of-vibration part. Also in this 
case, an inner ring crack ingredient, an outer-ring-of-spiraHwound-gasket 
crack ingredient, a rolling element ingredient, and a cage ingredient are 
extracted for every level as an abnormal frequency ingredient, 
[0055] 

(3) How to use fundamental frequency and specific harmonics 

The secondary value that has the one twice frequency [ the primary value 
and ] of fundamental frequency which are the fundamental frequency of an 
abnormal frequency ingredient in this method, In [ about the 4th value with 4 
times of fundamental frequency, compare whether the frequency of a peak 
and the frequency generated at the time of abnormalities are in agreement, 
and ] at least two frequency. When the frequency which judged it as those 
with abnormalities eventually, and was judged to be those with abnormalities 
when judged as those with abnormalities is one or less, it is judged that he has 
no abnormalities, 
[0056] 

(4) How to presume the size of damage with abnormality diagnosis 

In [ using the frequency spectrum after envelope processing with this 
method ] the frequency of a big peak. The size of the damage in the outer ring 
of spiral wound gasket which has caused abnormalities is presumed by 
checking that damage has occurred to an outer ring of spiral wound gasket, 
and comparing with it the reference level which is the value of a peak and the 
average value of the whole frequency spectrum in this frequency. 
[0057] 

(5) How to make a reference value a level difference with twice [ natural 
number ] as many harmonic content as fundamental frequency 

As opposed to the primary level that is the fundamental frequency of an 
abnormal frequency ingredient in this method, 2, 3 and 4 of fundamental 
frequency, and ... 2, 3, 4, and ... with one n times the frequency of this — when 
the n--th level counts the number which has become beyond a reference value 
and more than the prescribed number is over the reference value, it is judged 
that abnormalities have occurred. To the primary level, when the n-th value is 
more than {(level whose number is one) -(n-1) -a (dB)}, specifically, it counts, 
a is any value here. 
[0058] 

(6) How to use the effective value for every frequency band 

In this method, abnormality diagnosis is performed not using the value of the 



peak level of the frequency which originates unusually itself but using the 
effective value of the frequency band containing the frequency which 
originates unusually. The effective value of the frequency band containing the 
frequency which specifically originates unusually is a root mean square of the 
level of a frequency band, or all [ partialness OBA ]. Here, a root mean square 
and all [ partialness OBA ] are obtained by the formula defined beforehand. All 
[ Oba ] means total of a specific specified interval. 
[0059] 

As mentioned above, according to the diagnostic equipment 10 and the 
diagnosing method of a rolling bearing unit of a 1 st embodiment, a rotation 
test is done by the thrust force grant mechanism 1 8, carrying out load of the 
thrust force to the anti-friction bearings 1 1 and 1 1 . Storage immobilization of 
the sensors 23 and 24 for malfunction detection which contained the vibration 
sensor, the temperature sensor, or an acoustic emission sensor and an 
ultrasonic sensor in the peripheral part of the anti-friction bearings 1 1 and 1 1 
is carried out into the same case 23a and 24a. 

Therefore, by carrying out load of the thrust loading to the anti-friction 
bearings 1 1 and 1 1 , Damage to the whole bearing rolling contact surface is 
detectable by abolishing existence of the load area of the anti-friction 
bearings 1 1 and 1 1 and the non-load area, making the perimeter of anti- 
friction bearing into the load area, and stabilizing contact with the rolling 
element of the anti-friction bearings 1 1 and 1 1 , and a rolling contact surface, 
in the case of double row bearing etc., the thrust force grant mechanism 1 8 
changes the direction of thrust force, for example in order to change thrust 
force into shaft orientations arbitrarily — the existence of abnormalities can 
be especially inspected for every piece sequence of a twist. 
[0060] 

Since the non-load area stops existing by carrying out load of the thrust 
force, when rotating the anti-friction bearings 1 1 and 1 1 at a low speed, the 
rolling element omission sound generated in the nonHoad area can be 
reduced, and the existence of outer-ring-of-spiral-wound-gasket damage can 
be diagnosed with sufficient accuracy. Since the vibration information or 
temperature information accompanying a rolling state of a rotary part is 
detected simultaneously, the defect of two or more parts can be 
simultaneously inspected during rotation of a rotary part, without 
disassembling the mechanical apparatus with which the rotary part is 
incorporated. And the existence of abnormalities is detectable by carrying out 
storage immobilization of the sensors 23 and 24 for malfunction detection 
which contained the vibration sensor, the temperature sensor, or an acoustic 
emission sensor and an ultrasonic sensor in the peripheral face of the anti- 
friction bearings 1 1 and 1 1 into the same case 23a and 24a. Thereby, the 
detecting accuracy in the abnormality diagnosis of the anti-friction bearings 
1 1 and 1 1 or the gear can be raised by leaps and bounds, and improvement in 
the safety of a mechanical apparatus and reliability can be aimed at. 



If the existence of detection of abnormatities has at least one chosen from a 
vibration sensor, a temperature sensor, an acoustic emission sensor, and an 
ultrasonic sensor at least, it is possible, but it is more desirable to use for it at 
least one chosen fr-om a vibration sensor, an acoustic emission sensor, and an 
ultrasonic sensor at least. In order to perform abnormality judgement using 
analysis like drawing 2 - drawing 5 , it is desirable to use a vibration sensor in 
that the past unusual database can be used. However, it is more suitable to 
use an acoustic emission sensor and an ultrasonic sensor instead of a 
vibration sensor, in order to detect the case where he would like to detect 
abnormalities in the initial stage of minute clutch generating, and an internal 
defect. The effect of a temperature sensor is larger than the case where the 
direction used for abnormality judgement combining said three kinds of 
sensors carries out malfunction detection independently. 
[0061] 

Next, a 2nd embodiment that starts this invention using d rawing 6 is 
described. 

As shown in drawing 6 , the diagnostic equipment 40 of the rolling bearing unit 
of a 2nd embodiment, It replaced with the bucks 12 and 12 in a 1st 
embodiment, and had the bearing housing 41 and 41 which carried out inner 
fitting of the anti-friction bearings 1 1 and 11, and the sensors 23 and 24 for 
malfunction detection are further arranged on the upper part of the bearing 
housing 41 and 41 using the pressure plates 42 and 42 of disc shape. 
[0062] 

In the diagnostic equipment 40 of the rolling bearing unit in this case, it is 
pressing as thrust force in the direction of arrow a in which while has been 
arranged at the left side in drawing 6 , and while it has been arranged at the 
left side in drawing 6 t urns to the bearing housing 41 in the direction of 
drawing 6 Nakamigi via the pressure plate 42 with the pressurized rod 20. 
Therefore, it can diagnose by carrying out load of the thrust force to the inner 
side row of the anti-friction bearings 1 1 and 1 1 . In this case, if it is made to 
stretch in the direction of arrow b so that the thrust force to which the 
pressurized rod 20 of another side arranged at the method side of drawing 6 
Nakamigi is given by the pressure plate 42 of another side may be received, it 
can diagnose by carrying out load of the thrust force to the outer line of the 
anti-friction bearings 1 1 and 1 1 . In this case, it may be the shape which 
carries out load to the perimeter of the end face of the anti-friction bearings 
1 1 and 1 1 as the pressure plates 42 and 42, or may be the shape which 
carries out load in circumference equidistant placement 3 point position. When 
load of the moment load is carried out to the anti-friction bearings 1 1 and 1 1 
in this case, it is preferred for the crevice between the anti-friction bearings 
1 1 and 1 1 to become uneven by a circumferencial direction, and to arrange 
the alignment mechanism by elastic members, such as a spring, as a load 
member, since it is not desirable. Also in the diagnostic equipment 40 of the 
rolling bearing unit of a 2nd embodiment, the same signal processing as a 1st 



embodiment is performed. 
[0063] 

Next, a 3rd embodiment that starts this invention using dxawing described. 

As shown in drawing 7 . the diagnostic equipment 45 of the rolling bearing unit 
of a 3rd embodiment is fixing the bearing housing 41 and 41 in a 2nd 
embodiment on the direct-acting guidance 46 and 46 arranged on the stand 
29 and 29. 
[0064] 

In the diagnostic equipment 45 of the rolling bearing unit in this case. Since 
the bearing housing 41 and 41 has movable flexibility in shaft orientations with 
the direct-acting guidance 46 and 46, When load of the thrust force will be 
carried out to the end face of the outer rings of spiral wound gasket 1 1 a and 
1 la in the anti-friction bearings 1 1 and 11, and the end face of the bearing 
housing 41 and 41 and the flange of the bearing housing 41 and 41 and the 
end face of the anti-friction bearings 1 1 and 1 1 contact, load of the thrust 
force is carried out to the anti-friction bearings 1 1 and 1 1 . In this case, the 
direction which forms the bearing housing 41 and 41 in 2 cracks can attach 
easily. Also in the diagnostic equipment 45 of the rolling bearing unit of a 3rd 
embodiment, the same signal processing as a 1st embodiment is performed. 
[0065] 

The diagnostic equipment of the rolling bearing unit concerning this invention 
is not limited to the embodiment mentioned above, and proper modification, 
improvement, etc. are possible for it. For example, it is preferred to use the 
combination, the cylindrical roller bearing, circular-cone roller bearing, or self- 
aligning roller bearing of cylindrical roller bearing and a single row radial ball 
bearing as anti-friction bearing used for the diagnostic equipment of a rolling 
bearing unit. 

As for a sensor attaching position, although the sensor for malfunction 
detection is fixed to the peripheral part of a bearing unit or bearing housing in 
consideration of workability in the above-mentioned embodiment, it may lay 
under the outer ring of spiral wound gasket and bearing housing of anti- 
friction bearing, and it is desirable to select so that the accuracy and speed of 
sensing may become the optimal conditions. 
[0066] 

[Effect of the Invention] 

As explained above, according to the diagnostic equipment and the diagnosing 
method of a rolling bearing unit of this invention, a rotation test is done by a 
thrust force grant mechanism, carrying out load of the thrust force to a rolling 
bearing unit or bearing housing. Storage immobilization of at least one sensor 
for malfunction detection chosen as a rolling bearing unit or bearing housing 
from among a vibration sensor, a temperature sensor, an acoustic emission 
sensor, or an ultrasonic sensor is carried out into the same case. 
Therefore, the detecting accuracy in the abnormality diagnosis of anti-friction 



bearing or the gear can be raised by leaps and bounds, and improvement in 
the safety of a mechanical apparatus and reliability can be aimed at. As a 
result, without disassembling a mechanical apparatus which requires much 
time and effort for decomposing. When you do an inspection examination 
periodically, making it rotate, reduce the time and effort which provides the 
diagnostic equipment of the rolling bearing unit in which highly precise 
detection is possible, without overlooking the defect of the rotary part of the 
mechanical apparatus, and it takes decomposition and reassembling of a 
device. And damage prevention with new parts accompanying decomposition 
or an assembly can be planned. 
[Brief Description of the Drawings] 

[Drawing 1] It is a partial fracture front view of the diagnostic equipment of the 
rolling bearing unit of a 1st embodiment of this invention. 

[Drawing 2] It is a signal processing system figure in the malfunction detection 
means of the diagnostic equipment of the rolling bearing unit shown in drawing 
1. 

[Drawing 3]Drawing 2 is a signal processing system figure of a different 
method. 

[Drawing 4] Drawing 2 is a signal processing system figure of a further 
different method. 

[Drawing 5] Drawing 2 is a signal processing system figure of a further 
different method. 

[Drawing 6] It is a partial fracture front view of the diagnostic equipment of the 
rolling bearing unit of a 2nd embodiment of this invention. 

[ Drawin g 7]It is a partial fracture front view of the diagnostic equipment of the 
rolling bearing unit of a 3rd embodiment of this invention. 
[Drawing 8]I t is a front view of the diagnostic equipment of the conventional 
roiling bearing unit. 

[Drawing 9] It is a front view of the diagnostic equipment of other conventional 
rolling bearing units. 

[Drawing 10] It is a front view of the diagnostic equipment of the conventional 
rolling bearing unit of further others. 

[Drawing 1 1] It is a sectional view of the diagnostic equipment of the 

conventional rolling bearing unit of further others. 

[ Drawin g 1 2]I t is a sectional view of the diagnostic equipment of the 

conventional rolling bearing unit of further others. 

[Drawing 13] It is a sectional view of the diagnostic equipment of the 

conventional rolling bearing unit of further others. 

[Drawing 14] It is a block diagram of the conventional example of composition 
of further others. 

[Drawing 1 5]It is a block diagram of the conventional example of composition 
of further others. 

[Drawing 16] It is a block diagram of the conventional example of composition 
of further others. 



[Drawing 1 7] (a) is an explanatory view of the motion at the time at the time of 
a low speed rotary, and an explanatory view of the motion at the time [ (b) ] 
at the time of a high velocity revolution. 
[Description of Notations] 

Diagnostic equipment of 10, 40, and 45 rolling bearing units 

1 1 Anti-friction bearing 

1 8 Thrust force grant mechanism 

23, 24, 25, 26, and 27 Sensor for malfunction detection 
23a, 24a, 25a, 26a, and 27a Case (case) 
30 Signal carrying means 
41 Bearing housing 

204,235 Decision result outputting part 

211 Filter part 

212 Envelope treating part 

213 Frequency analysis part 

214 Comparative collation part 
217 Result output part 

221 Wavelet analyzing parts 

222 Comparative collation part 
225 Result output part 
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